The average cost of producing a hundred pounds (cwt) of rice was $6.00 for U.S. producers surveyed in 2000, ranging from about $2 per cwt to more than $10. Producers in the lowest quartile of production costs averaged $3.99 per cwt compared with $8.94 for producers in the highest quartile. Regional differences in production practices, farm characteristics, and growing conditions were major influences on production costs among rice producers. More than half of the low-cost farms were located in the Arkansas Non-Delta, the largest rice region. Most high-cost farms were in California and the Gulf Coast regions. Three-quarters of rice production was concentrated on large and very large farms, categories that included nearly two-thirds of all rice farms, but the link between size of enterprise and production costs for rice is weaker than for other commodities. At the marketing-year average price of $5.61 per hundredweight, 78 percent of rice farms were able to cover operating costs and 43 percent covered both their operating and ownership costs of rice production in 2000. After accounting for Government payments, nearly all rice farms (97 percent) were able to cover operating costs in 2000, and about 84 percent were able to cover both operating and ownership costs.
In 2000, the value of rice cash receipts exceeded $800 million, eighth-highest among field crops and among the top 30 U.S. agricultural commodities (including both crops and livestock). Rice is grown primarily in six States (Arkansas, Louisiana, California, Mississippi, Texas, and Missouri) and is an important commodity in the regions where production is concentrated. In Arkansas and Louisiana, rice consistently ranks in the top five commodities; in 2000, it averaged 8 and 9 percent, respectively, of each State's total value of agricultural production. In Arkansas, Louisiana, and Mississippi, rice ranked in the top five agricultural products for foreign export during fiscal year 2000. In Arkansas, rice was the number one agricultural export, with a value of over $460 million (Economic Research Service Web site http://www.ers.usda.gov -Farm Income and Costs Briefing Room).
Rice production generally increased during the 1990s, reaching record highs in 1999 and 2001. Plantings of rice increased rapidly during the second half of the 1990s, fueled by its planting flexibility and by higher returns than for other crops. Texas was the only State where rice plantings steadily declined, the result of high irrigation costs, lack of a viable rotation crop, and a combination of weather and climatic difficulties (Childs) . In 2000, however, U.S. rice plantings were the lowest since 1991 (USDA National Agricultural Statistical Service). Expectation of low prices at harvest and drought, heat, and saltwater intrusion kept rice acreage down from previous years in the southern States, where most of the rice-and nearly all of the long-grain rice-is grown. California, where most U.S. medium-grain rice is grown, was the only State where acreage increased. Near-normal weather and better price expectations for medium-than for long-grain rice were factors influencing California farmers' decisions to grow more rice (Childs) .
This report presents the costs of producing U.S. rice and examines how these costs vary among rice farms. Rice farms (for the purposes of this report) are those that planted at least 1 acre of rice in 2000. Farms are ranked by rice production costs per hundredweight (cwt) to analyze factors associated with low and high production costs. In addition, farms in different regions are compared to gain insights into regional cost variations. The ERS farm typology is used to examine the relationship between farm size (both sales and acreage), farm characteristics, and rice production costs. Data in this report are derived from a special rice cost-of-production survey undertaken as part of the 2000 Agricultural Resource Management Survey (ARMS) -http://www.ers.usda.gov/Briefing/ARMS/ (see glossary). This was the latest survey to collect data on farmers' costs for rice production. Production costs were computed according to standards recommended by the American Agricultural Economic Association Task Force on Commodity Costs and Returns (AAEA).
Production costs used in this analysis are the sum of the operating and asset ownership costs for consumable inputs provided by operators, landlords, and contractors (see Production costs in the glossary). Production costs exclude marketing and storage. Operating costs include seed, fertilizer, soil conditioners, chemicals, custom operations, fuel, repairs, purchased irrigation water, interest, and hired labor. Ownership costs are those related to capital items consumed during the annual production process, such as farm machinery and equipment. Rice production costs are used in the analysis for this report, since farmers must be able to meet their short-term operating costs and, in the longer run, replace assets consumed during the production process. Since ownership costs are fixed in the short term, most producers can remain in business for several years as long as they can meet their short-term obligations. In the long term, producers must be able to pay their operating costs and replace capital assets consumed during the production process.
This report includes rice costs of production accumulated only until the 2000 harvest; therefore, the harvest-period rice price was used to value the quantity harvested (see Value of production in the glossary). However, producers often delay sales and store rice with the expectation that future prices will exceed the harvest-period price plus costs of carrying the crop inventory. Even though the costs of marketing and storing the rice crop from harvest to sale are not included in the cost estimates, a comparison of costs with average prices received by rice producers gives a rough indication of how many rice farms covered costs. At the marketing year 2000 average price of $5.61 per cwt, roughly 78 percent of rice farms were able to cover operating costs of production. Only about 43 percent of farms were able to cover both operating and asset ownership costs ( fig. 1 ).
Overview
Nearly all rice producers received Government payments in 2000, including flexibility contract payments and emergency assistance. The average flexibility contract payment was $2.60 per cwt for the 2000 rice crop. Adding this to the marketing-year average rice price of $5.61, total revenue generated is estimated to be about $8.21 per cwt. With these returns, nearly all rice farms (97 percent) were able to cover operating costs and about 84 percent of farms covered both their operating and ownership costs of rice production in 2000 ( fig. 1 ). 1 Insufficient data on marketing patterns, marketing and storage costs, and the distribution of Government payments restricts further analysis of their impact on rice costs and returns.
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Operating costs 1 These Government payments are based on a history of rice production on each farm. Farmers did not have to produce rice or any other crop in the current year in order to receive the payments. Therefore, the returns generated with the addition of these payments are not expected to have impacted current year rice production decisions.
About 80 percent of rice acreage is located in the southern United States and 20 percent in northern California. Rice acreage in the South is chiefly located in Arkansas (57 percent in 2000) and Louisiana (19 percent in 2000) , with the remaining acreage (24 percent in 2000) in Texas, Mississippi, and the boot heel of Missouri. Acreage in Arkansas is concentrated in the northeastern and south-central parts of the State; in Louisiana it is concentrated in the southwest and, to a lesser degree, the northeast.
Four regions have been defined by ERS for estimating costs of production, based on similarities in production practices and soil characteristics (Salassi) . Three of the regions are in the southern United States. The Arkansas Non-Delta, largest of the four regions, consists of rice acreage in northeastern Arkansas and the Grand Prairie in south-central Arkansas. The Mississippi River Delta (MRD) region is made up of acreage in Mississippi, southeastern Arkansas, and northeastern Louisiana lying near the Mississippi River and in an area in south-central Arkansas bordering the western and southern fringes of the Grand Prairie. The Gulf Coast region combines areas of southwest Louisiana and the upper and lower Gulf Coasts of Texas. California stands alone as one region. The rice area within California is principally located in the Sacramento Valley north of Sacramento.
Classes of Rice Grown in the United States and Ratoon Crop
In the United States, rice is referred to by length of grain: long, medium, or short. The southern States produce nearly all the long-grain and some medium-grain rice, while California produces most of the mediumand short-grain. California produces a higher quality of medium-grain rice for table use than is generally grown in the South (Setia et al.) . Arkansas and Louisiana are the two States most likely to shift acreage between long-and medium-grain because of changes in market or growing conditions. Mississippi, Texas, and Missouri usually grow only long-grain rice.
A ratoon crop, grown from the stubble of the first crop by applying fertilizer and water after the crop has been harvested, is often produced in the Gulf Coast region when weather conditions are favorable. In 2000, 30 percent of the rice acres in the Gulf Coast included a ratoon crop. A successful ratoon crop is smaller than the first crop, but can add substantially to the overall yield, thereby reducing costs of production per unit. It takes fewer resources and less time to grow a ratoon crop than to grow the first crop.
To identify factors affecting costs, rice farms were grouped into low-, mid-, and high-cost groups according to their level of operating and ownership costs. Using the 2000 ARMS data, rice farms were ranked from lowest to highest based on production costs per cwt ( fig. 2 ). The analysis showed that production costs for U.S. rice farms in 2000 averaged $6.00 per cwt, ranging from $2 to more than $10. Low-cost farms were defined as the 25 percent with the lowest costs and high-cost farms as the 25 percent with the highest costs. Production costs averaged $8.94 per cwt for the high-cost farms compared with $3.99 per cwt for the low-cost farms.
Based on production costs estimated from the ARMS data, rice farms in 2000 produced 54 percent of the Nation's rice for less than the average production cost of $6.00 per cwt and 43 percent for less than the season-average price of $5.61 per cwt. Record-high yields in 2000 helped to keep production costs per cwt down; however, low rice prices dampened returns. The 2000-01 season-average price of $5.61 per cwt was the lowest since 1986-87.
Regional differences in production practices, farm and producer characteristics, and growing conditions were instrumental in explaining the variation in production costs across cost groups in 2000. The Arkansas NonDelta region had the lowest costs per cwt ( fig. 3 ), producing 80 percent of the region's rice for less than the national average production cost of $6.00 per cwt, compared with 40 percent of California's rice farms. Sixty percent of the lowest cost farms and less than 20 percent of the highest cost farms were located in the Arkansas Non-Delta ( fig. 4 ).
While regional differences among rice farms were paramount in explaining differences in cost of production (table 1) , a few farm and producer characteristics are worth noting. Low-cost farms had more diverse operations than high-cost farms and more often rotated rice with other crops (table 2) , particularly soybeans. More low-cost producers reported farming as their primary occupation. More high-cost producers were over 65 years of age. Size of operation, associated with declining production costs for most crop and livestock commodities, did not create a distinction between low-and high-cost U.S. rice farms in 2000 (table 3) . Percent of rice cost groups represented by each region, 2000 The Arkansas Non-Delta is the largest rice-growing region in the United States. Based on ARMS data, this region accounted for 39 percent of all rice farms and rice acres and 38 percent of production in 2000.
The Arkansas Non-Delta was also the lowest cost region for growing rice in 2000; average production costs there were markedly lower than in California and the Gulf Coast. Average production costs in the Arkansas NonDelta were also much lower than in the Mississippi River Delta (MRD), a neighboring region (table 4) .
Compared with higher cost regions, farms in the Arkansas Non-Delta had much lower operating and ownership costs per acre. Specifically, producers in the region had lower custom-operations costs for fertilizer and chemicals, were not likely to custom-dry their rice, and did not purchase irrigation water like producers in other regions. Their seed, fertilizer, and chemical costs per acre were also lower than in most other regions. The majority of rice farmers in the Arkansas Non-Delta planted rice by drilling the seed into the soil. This procedure is cheaper and requires less seed per acre than seeding from an airplane, which is common in the Gulf Coast and California (tables 4 and 5).
Farm size based on sales (see Typology in the glossary) varied markedly between farms in the Arkansas NonDelta and those in higher cost regions. Although farms in the Arkansas Non-Delta did not have the largest rice acreage per farm (table 6), they had the most farms identified as large or very large when measured by typology; half of large farms and 42 percent of very large rice farms were located there. With the MRD accounting for an additional 31 percent of very large farms, these two low-cost regions together had 73 percent of the very large rice farms.
Crop diversity was another key factor explaining differences among regions. Rice farms in the Arkansas NonDelta were more diversified than those in the Gulf Coast and California, growing other crops such as soybeans and wheat. Farmers in the Arkansas Non-Delta were also more likely to rotate their rice crop with other crops such as soybeans (tables 5 and 6).
Arkansas rice farmers had significantly less off-farm income than farmers in the other three regions. The Arkansas farmers were mostly full-time farmers and high school graduates. Half of them were in the 50-to 64-year age range, compared with 32 percent of those in the MRD. Arkansas producers carried a higher debt-toasset level than producers in the MRD and Gulf Coast regions. They also held less insurance (table 6 ).
The Arkansas Non-Delta also plants a larger proportion of rice acreage in medium-grain varieties than the other southern regions. In 2000, 18 percent of Arkansas rice acres were planted to medium-or short-grain, compared with less than 5 percent in the other southern regions. Medium-grain yields on average are higher than longgrain yields. Yields, however, were not a major factor explaining cost variation in 2000.
The Mississippi River Delta region had the fewest farms, fewest rice acres, and lowest rice production of all the regions. It was the second-to-lowest cost region. Due to drought and heat in 2000, producers in the MRD had the lowest average rice yield among the regions. Their actual yield was 6 cwt per acre lower than expected (table 4) .
The cost structure of MRD rice farms was similar to that of Non-Delta farms, but the MRD farms had higher seed, fertilizer, and chemical costs. MRD rice farmers also planted rice by drilling the seed into the soil. Producers in this region used their own drying facilities more than farmers in other regions. Compared with the Gulf Coast region, where producers also dried their own rice, MRD producers removed less moisture during the drying process. MRD had the highest frequency of chemical applications per acre and the highest percentage of rice acreage cultivated using reduced tillage (table 5 ).
The MRD region had the largest farms, the largest rice acreage per farm, and the most cash-rented acres. MRD farmers had the lowest level of rice to total production value and the lowest percentage of farms with only rice. Like the Arkansas Non-Delta, the MRD had diverse farms growing other commodities like soybeans, wheat, cotton, and corn. However, MRD producers were less likely to rotate rice with other crops than producers in the Non-Delta (tables 5 and 6).
The MRD had different farm and producer characteristics than other regions. It had the highest share of young farmers and partnerships, the highest farm equity, household income, and in 2000, the highest Government payments per farm (table 6) .
Only producers in the Gulf Coast region planted a ratoon crop. Since the Gulf Coast region is the southernmost rice-growing region in the United States, it typically has a long enough growing season to harvest two crops (see box and the section on ratoon crop). The ratoon crop increased yields in the Gulf Coast and helped to reduce costs per cwt.
Other factors, however, increased costs in the Gulf Coast region compared with the Arkansas Non-Delta and the MRD. Costs for seed there were high relative to other regions (table 4) . Aerial seeding, used in the Gulf Coast to control red rice, often results in infestations of water weevils (Louisiana State University Agricultural Center). Seed treatment to control for the weevils likely raised the costs of the seed. Gulf Coast producers also purchased more of their water than producers in the other southern regions.
Rice farms in the Gulf Coast region also used the most fungicides and were more likely to apply phosphorus and potassium. As in the Arkansas Non-Delta, producers were likely to rotate their rice acreage to control for red rice (a weed commonly found in southern rice fields) (table 5); half of the 2000 rice acreage in the Gulf Coast was planted on land that was fallow in 1999.
When drying their rice, Gulf Coast producers lowered the moisture content more than producers in other regions because of a higher starting level.
Over 50 percent of rice farms in the Gulf Coast region had rice as their only crop, and compared with the other regions, Gulf Coast rice farms overall had the highest percentage of rice to total farm production value. Crop diversification in the Gulf Coast was low compared with other regions. Soybeans and cattle were the most likely choice to add diversity to the commodity mix (tables 5 and 6).
Rice producers in the Gulf Coast region received the highest loan deficiency and transition payments and the second-highest Government payments in 2000, particularly disaster payments for drought that led to salt water intrusion of the water table (table 6) . This region had a larger share of sole proprietor/family farms than the Arkansas Non-Delta and the MRD. As in the Arkansas Non-Delta, 96 percent of Gulf Coast producers reported farming as their major occupation. Compared with Arkansas, farms in this region had low debts relative to their assets.
California was the highest cost region in 2000 (table 4) . Costs were especially high for chemicals, custom operations, and purchased irrigation water. Costs were the lowest relative to other regions for fuel, lube, and electricity, most likely because all California's irrigation water is surface water requiring no pumps and because custom operations were used for many farm functions. California producers also had the highest yields and the highest gross value of production.
Compared with production practices in the other regions, California made the greatest use of aerial seeding and used the most seed per acre and the most insecticides, purchased the most water, and applied the most inches of water per acre. California rice farmers were also more likely to custom-dry their rice. They used less nitrogen per acre than producers in the Arkansas NonDelta and the MRD (table 5) .
California had the highest percentage of farms producing only rice. California farms also had fewer acres of cropland and were less diversified than farms in other regions. California operators were more likely to work off-farm and were least likely to have farming as their major occupation. Relative to other regions, California farmers had the highest off-farm income and were more likely to have completed college. They received smaller Government payments per farm than farmers in the other regions (table 6) . For rice farms, both the acreage devoted to rice production and the total operated acreage increased as farm size increased. Producers on very large rice farms planted an average of 774 acres of rice out of a total of 2,517 acres operated (31 percent of acres planted to rice) in contrast to producers on low-sales farms, who planted an average of 112 acres of rice out of a total of 256 acres operated (44 percent). As farm size increased, cash-rent and share-rent acreage accounted for a larger proportion of total operated acreage. Low-sales farms cash-or share-rented 61 percent of their total operated acreage, while very large rice farms rented 87 percent. While the percentage of rented to operated acres varied significantly by farm size, the percentage of rice acreage that was cash-or share-rented did not vary significantly among farm typology classes.
Low-sales farms producing rice were primarily located in the Arkansas Non-Delta, Gulf Coast, and California rice-producing regions. These farms accounted for 12 percent of U.S. rice farms, but for just 4 percent of rice acreage (table 7) . Low-sales farms had the highest overall cost for the rice enterprise and, at an average of $452, the highest operating and ownership costs per acre-significantly more than the $383 per acre for very large farms. Costs per cwt averaged $6.91 in 2000 for low-sales farms compared with $6.00 per cwt for all rice farms. Actual yields were lower than expected among all typology classes in 2000, with low-sales farms having the largest gap between their expected and actual rice yields. However, even if low-sales farms had achieved their expected yields, they still would have had the highest costs per cwt; their operating costs per acre for seeding, fertilizer, purchased irrigation water, and hired labor were highest on average. Some of these higher costs per acre were the result of production practices on low-sales farms.
Differences in rice production practices are often driven by differences in soil types and climate among regions. Low-sales farms aerial-seeded 75 percent of their rice acreage, the highest percent among the typology classes ( 
Rice Production Practices and Operator Characteristics Differed by Farm Typology
Differences in production practices and costs among the farm typology classes were driven by the geographical mix of farms constituting each farm typology class. 
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California Division of Agriculture and Natural Resources). Aerial seeding also saves time, lessens soil compaction, and allows producers to plant rice in fields too wet for dry planting methods. Aerial seeding usually involves custom work, which drives up the cost of custom operations for low-sales farms. Since it is used primarily for weed control, there is less need for herbicide applications on aerial-seeded acreage. Low-sales farms had the least rice acreage treated with herbicides, 86 percent, compared with the U.S. average of 97 percent. Hence, aerial seeding may have contributed to lower average chemical costs per acre on low-sales farms.
Large and very large farm operations were more likely to use conservation tillage practices on their rice acreage than the small farms. Conservation tillage practices lower machinery, fuel, and labor costs per acre, since they reduce the number of field operations.
Low-sales farms purchased a higher percentage of water used in rice production than very large farms. The lowsales farms were less likely to get irrigation water from wells for rice operations; their operators purchased 38 percent of the 49 inches of irrigation water used on the rice fields, in comparison with the operators of very large rice farms, who purchased 17 percent of their 43 inches of water. The location of low-sales and very large farms played an important role in determining whether operators bought irrigation water. California rice farm operators purchased 89 percent of the irrigation water they used for rice production, with most of the purchased water coming from irrigation districts. Texas rice farm operators purchased 57 percent of their irrigation water. Low-sales farms used well water to irrigate 58 percent of their rice acreage, compared with 79 percent for very large farm operations. The use of well water by farm size depends on the location of farms within the farm size classification. Since California rice farms made up a large percentage of low-sales farms and California farms purchased most of their water, lowsales farms depended less on well water than very large farms.
Slightly under half of the rice acreage on low-sales farms was used to grow long-grain rice, with the remaining acreage used for medium-and short-grain. In contrast, very large rice farms planted 84 percent of their rice acreage with long-grain rice. Long-grain rice is usually grown in the South, since its varieties are developed for the higher temperatures. Southern rice producers also raise some medium-and short-grain rice, but this differs significantly from the strains in California. However, research is underway to develop medium-and short-grain varieties used in California for Southern production.
Low-sales farms were the least diversified farm operations among the typology classes. Conditions in California, southwest Louisiana, and the Gulf Coast in Texas typically do not allow other crops to be grown profitably in these locations. The soil in California's rice-growing region consists of fine-textured clay with poor water drainage, which prevents the growth of most other crops. That is why low-sales farms, a large percentage of which are in California, are the least likely to rotate crops on their rice acreage. The average number of agricultural commodities grown on low-sales farms was just 1.6, with 44 percent of these farms raising only rice. Soybeans were the second most popular crop, grown on 40 percent of the low-sales rice farms. Lowsales farms were highly dependent upon rice, which constituted 76 percent of their total production value during 2000. In contrast, rice accounted for 45 percent of the production value on very large rice farms, with just 14 percent of these farms producing only rice. Very large rice farms averaged 2.8 commodities per farm, with 79 percent of them also producing soybeans and 46 percent producing wheat.
In addition to variations in location, production costs, production practices, and diversification, there are significant variations in operator characteristics, farm organization, and financial position among farms in the different typology classes. Both the operator's age and educational level tended to be related to farm size, with age correlated negatively and education positively. Among low-sales farms, 70 percent of operators were at least 50 years old, in comparison with 46 percent for very large farms (table 9) . About 30 percent of the operators with low-sales farms did not have a high school education, compared with less than 5 percent of operators with very large rice farms.
Farm organization also varies by farm size, with small farms more likely to be organized as sole or family proprietorships. Fifty-nine percent of very large farms had a partnership arrangement, the highest percent among the groups. Nearly 25 percent of large farms were organized as partnerships.
Average farm asset, debt, and equity values increased as farm size increased, with low-sales farms having the lowest debt-to-asset ratio (5 percent). In 2000, farm income for the principal operator averaged $4,776 for low-sales rice farms compared with $161,812 for operators of very large rice farms. Off-farm income averaged $38,000 for low-sales farms and between $25,000 and $27,000 per farm for high-sales, large, and very large farms. Household income per farm family for low-and high-sales farms, at $43,400 and $37,300 respectively, was significantly lower than the average household income for large farms ($89,000) and very large farms ($187,700 1 Ratoon crop is a second crop grown from the stubble of the first crop. Coefficient of Variation (CV) = (standard error/estimate) x 100. * indicates that CV is greater than 25 and less than or equal to 50. # indicates that CV is greater than 50. a, b, c, and d indicate estimates are significantly different from the group indicated in the column heading at the 90 percent or better level using the t-statistic. Source: 2000 Agricultural Resource Management Survey, USDA, ERS. Farms with less than 250 acres of rice accounted for 43 percent of rice farms, but just 16 percent of the rice production (table 10) . In contrast, farms with the largest rice enterprises, those with 750 or more acres of rice, comprised 11 percent of all U.S. rice farms and 33 percent of rice production. Gulf Coast and California rice farms made up about half of the farms with less than 500 acres of rice, while Arkansas Non-Delta rice farms accounted for over half the farms with 500 to 750 acres of rice ( fig. 6 ). Arkansas Non-Delta rice farms also had the highest percentage of farms with 750 or more acres of rice.
In 2000, the mean operating and ownership costs for rice ranged from $6.12 per cwt for those who planted less than 250 acres of rice to $5.86 per cwt for those with 750 or more acres of rice (table 10) , but the differences in the average cost per cwt were not statistically significant. Hence, one cannot conclude that the average cost for one size group is higher or lower than the average cost for another group (see glossary). The operating and ownership costs for rice, at $454 per acre, were highest for operators with less than 250 acres of rice, while averaging $391 or less for operators with 500 or more acres of rice. Rice yields were highest for producers with the least rice acreage. However, the differences in the costs per acre and yields were not significant for farms with different-size rice enterprises.
Among different-size rice enterprises, there were notable differences in the costs per acre for some inputs, such as the custom work, fuel, and irrigation water purchases. Producers with small rice enterprises had the highest custom operations cost per acre, due largely to their custom expenditures for harvesting and drying. Since Texas and California rice producers custom-dry about 80 percent of their rice, this helps to explain the high cost of custom work for producers with small rice acreage.
Producers with the smallest rice acreage had lower fuel costs per acre for producing rice due to their reduced consumption of nearly all types of fuel, including gasoline, diesel, liquid propane (LP), and electricity; only their natural gas consumption was higher. These producers use less fuel per acre for rice irrigation, likely because of their greater reliance on surface water rather than well water for irrigating their rice fields; well water requires fuel for pumping it to the surface. Greater use of custom operations also reduced fuel usage on farms with the smallest rice acreage.
The higher per acre cost of purchased water for farms with small rice enterprises was due to their greater dependence on outside supplies for irrigation. On average, nearly half of water used for rice production on these farms was bought from a source such as a water district. In contrast, producers with 250 acres or more of rice purchased, on average, less than 30 percent of their water. In California, where a third of small rice enterprises are located, rice producers purchased nearly all the water used on their rice operations.
Only a few rice production practices varied significantly according to size of the rice operation. Much of the variation was explained by geographical location of farms within the size class. For instance, producers with the smallest rice enterprises used aerial seeding on a Rice production costs and the size of the rice enterprise, however, were not strongly linked. higher percentage of their rice acres (57 percent) than producers with larger rice enterprises (37 percent or less) (table 11) . Producers with smaller rice acreage also were less likely to rotate crops on their rice acreage. As noted earlier, rice fields in California and the Gulf Coast consist of soils that retain water, making it difficult to use these fields for crops that require drier land. Producers with the smallest rice acreage planted an average of 138 acres of rice compared with 1,105 acres for producers with the largest rice acreage. The percentage of land used in rice production that was cash-or share-rented ranged from 68 to 74 percent. The largest producers had significantly higher percentages of cashrented rice acreage and had fewer field preparations and planting operations. Producers with less than 500 acres of rice were more likely to raise medium-and shortgrain rice, since many of them farm in California. A higher percentage of producers with 750 or more rice acres reused water drained from rice fields compared with other rice producers. California producers also dried a higher percentage of their own rice.
Compared with production practices, there was more variation in the characteristics of rice farms and their operators among farms with different-size rice operations. As the size of the rice enterprise increased, rice tended to constitute a greater percentage of the total agricultural production value (table 12) . However, other diversity measures indicated that farms with larger rice enterprises may have been more diversified. The percentage of producers growing only rice declined from 34 to 18 percent as the size of the rice enterprise increased. The average number of commodities per farm rose from 2.2 for farms with less than 250 acres of rice to 2.6 for farms with 750 or more rice acres. Half of producers with less than 250 acres of rice also raised soybeans and 65 percent raised wheat, while 65 percent of farms with 750 or more acres of rice grew soybeans and 37 percent grew wheat.
The size of the rice operation and the total farm acreage were positively correlated. Farms with less than 250 rice acres averaged 717 total acres per farm, the smallest total acreage among the size classes. In contrast, farms with 750 or more rice acres averaged a total of 3,246 acres per farm in 2000. Total cash-and share-rented acres comprised between 62 and 86 percent of the total operated acres.
Farm organization and the size of the rice enterprise were correlated. Sole proprietors operated 82 percent of farms with less than 250 acres of rice, compared to 72 percent for farms with 250 to 499 acres of rice and 40 percent or less for farms with 500 or more rice acres. Partnerships were the dominant form of organization for farms with 500 or more rice acres and the second most popular way of organizing the business when the rice enterprise was less than 500 acres. Family corporations made up a small percentage of rice farms.
Characteristics of rice farm operators varied somewhat with the size of their rice enterprise. Eighty-two percent of the operators with less than 250 acres of rice reported farming as their principal occupation, with most of the remaining operators reporting nonfarm occupations rather than listing themselves as retired. Ninety-two percent of operators with 250 or more acres of rice reported farming as their principal occupation. The differences in the mean ages of operators among the size classes were not correlated. 
